In this paper, block procedure for some k-step linear multi-step methods, using the Legendre polynomials as the basis functions, is proposed. Discrete methods were given which were used in block and implemented for solving the initial value problems, being continuous interpolant derived and collocated at grid points. Some numerical examples of ordinary differential equations were solved using the derived methods to show their validity and the accuracy. The numerical results obtained show that the proposed method can also be efficient in solving such problems.
Introduction
Many problems in celestial and quantum mechanics, nuclear, theoretical physics, astrophysics, quantum chemistry and molecular dynamics, are of great interest to scientists and engineers. These problems are mathematically modelled by using ordinary differential equation of the form:
, , , 
where on the interval [ ] , a b has given rise to two major discrete variable methods namely, one step and multistep methods commonly known as linear mul-
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ti-step methods. Many authors have worked on the direct solution of (1), among which are Lambert [1] , Fatunla [2] , Sarafyan [3] , Awoyemi [4] and Kayode [5] .
Each of them worked on the development of several methods for solving Equation (1) directly without having to reduce to system of first order differential equations. For instance, in Awoyemi [4] , methods were developed to solve second order initial value problems which are the mathematical formulation for systems without dissipation. Fatunla [2] considered a step-by-step method based on the classical Runge-Kutta method; Hairer and Wanner [6] developed Nystrom type method for initial value problem for first order differential equations in which the conditions for the determination of the parameters of the methods were mentioned. Also, Henrici [7] and Lambert [1] improved the derivation of linear multi-step methods with constant coefficients for solving first order equation with initial conditions. In Awoyemi [8] , linear multi-step methods with continuous coefficient for initial value problem of the first order differential equations in the predictor-corrector mode were proposed, based on collocation method with power series polynomial as basis function, and Taylor series algorithm to supply starting values. Continuous linear multi-step method is useful in reducing the step number of a method and still remains zero-stable; it has greater advantage in the sense that better error estimates guaranteed easy approximation of solution to all points of integration interval. Moreover, Awoyemi (1995) adopted the hybrid methods and proposed a two-step hybrid multi-step method with continuous coefficients for the solution of a first order initial value problem based on the collocation at selected grid points, using off-grid points to improve the order of the method implemented on the predictor-corrector mode. Other researchers who have studied hybrid method include Adee and Onumanyi [9] , and Yahaya and Badmus [10] . Furthermore, many researchers had developed interest on improving the numerical solution of initial value problems of ordinary differential equation.
Consequently, the development of a class of methods called block method is one of the outcomes. This was proposed by Milne [11] , and it was found that it generates approximations continuously at different grid points in the interval of integration; it is less expensive in terms of the number of function evaluations compared to the linear multi-step methods. Chu and Hamilton [12] also proposed a generalization of the linear multi-step method to a class of multi-block methods where step values are obtained all together in a single block. Jator (2007) and Jator et al. (2005) proposed five-step and four-step self starting methods which adopt continuous linear multi-step method to obtain finite difference method applied respectively as a block for the direct solution of the first order initial value problem. Also, in Yahaya and Mohammed (2010) 
Derivation of the Method
In this section, we consider the approximate solution of the form
Perturbing the equation above, we have
where, 
So that ( ) 
We define a shifted Legendre polynomials by introducing the change of variable 
hence, ( )
and, ( )
Deducing ( ) ( )
from Equation (1), it follows that Equation
Solving the above systems we obtain ( ) 
then Equation (2) becomes
Collocating Equation (10) 
Hence, the required numerical scheme is obtained by collocating Equation 
Equation (2) is reduced to the form
Hence, collocating Equation (16) 
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Equation (27) 
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In line with [12] , schemes (15, 19, 23 ) are said to be of order P if 
Stability Analysis
The scheme can be expressed as: 
The first characteristics polynomial of the scheme is 
Zero-Stability for k = 3
A block method is said to be stable as 0 h → if the roots of the first characteristics polynomial defined by
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The first characteristics polynomial of the scheme is ( ) 
Numerical Experiments
In order to confirm the accuracy and efficiency of the scheme, we consider the following initial value problems: Tables 1-4. 
Conclusion
In this research work, a class of implicit block collocation methods for the direct solution of initial value problems of general first order ordinary differential equations was developed using Legendre collocation approach. The collocation technique yielded a consistent and zero stable implicit block multi-step method with continuous coefficients. The method is implemented without the need for the development of correctors.
